Effects of doxorubicin and ruthenium red on intracellular Ca2+ stores in skinned rabbit mesenteric smooth-muscle fibres.
Several agents are known to influence the contraction of skeletal and cardiac muscle via a modification of the Ca2+ release mechanism of the sarcoplasmic reticulum, e.g. caffeine, ryanodine, ruthenium red and doxorubicin. Of these substances, only the effects of caffeine and ryanodine have been described in smooth muscle. In this paper we describe the action of ruthenium red and doxorubicin on saponin-skinned mesenteric arteries of the rabbit. A high concentration (20 microM) of ruthenium red inhibited the Ca2+ release induced by low concentrations of caffeine, but had little effect on Ca2+ release induced by high concentrations (20 mM) of caffeine. This result indicates that the Ca2+ release channel of the internal Ca2+ store of smooth muscle cells is less sensitive to inhibition by ruthenium red than that of striated muscle. Doxorubicin in the micromolar range elicited a Ca2+ release and a concomitant contraction, essentially similar to its effect on skinned skeletal muscle cells. This work reveals further similarities between the Ca2+ release mechanisms of smooth and striated muscle, but the results also indicate that important differences between both systems may exist.